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ABSTRACT
The report describes the results of pilot project aimed at improving the quality of data 
on transboundary nutrient loads, in particular, in the rivers Daugava and Nemunas. 
Two sampling rounds (in May and November 2013) were organised and executed by 
the Finnish Environment Institute (SYKE) in close cooperation with representatives 
from the participating countries, one laboratory from Latvia, two from Lithuania, 
three from Belarus and one from Finland. 
The results from the total nitrogen analyses of the different laboratories were in 
general comparable, while the total phosphorus results varied between the labora-
tories. One explanation might be that the analytical methods applied were not fully 
comparable; for example, the filtration of the samples before analysis of total phos-
phorus may have affected the results. Highest concentrations were observed at the 
Belarusian border. Both absolutely and relatively high concentrations of dissolved 
phosphorus in the rivers give an indication of a clear anthropogenic influence. 
A key finding of the project was that a reasonably good consensus and compa-
rability has been reached on the phosphorus and nitrogen loads originating in the 
upstream catchment area and flowing into Latvia and Lithuania – even if the results 
were produced through separate data sets and by partly different methods. This is a 
good starting point for the efforts to further estimate the retention in the lower reaches 
in the Latvian and Lithuanian territories of the two rivers and the percentage of the 
transboundary nutrient loads which finally enter into the Baltic Sea.
An equally important result of the project is the ability to now present – in con-
nection with the data on the total riverine loads measured at the mouth of the rivers 
Daugava and Nemunas – complete data sets on nutrient loads at the border between 
Latvia or Lithuania and Belarus. This data also sup-ports the assessment of trans-
boundary nutrient loads originating in the territory of Belarus (and Russia) in the 
catchment area of these two rivers.
Keywords: nutrient loads, transboundary,Latvia,Lithuania,Belarus,Russia,
Daugava, Nemunas, Neris,nitrogen,phosphorus,catchment,retention, laboratories, 
nutrient analyses, dissolved, concentrations, intercomparison, sampling, HELCOM, 
BSAP, border, anthropogenic, water protection, measures
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TIIVISTELMÄ
Valko-Venäjältä tulevan ravinnekuormituksen arvioihin on tiedetty sisältyvän 
epävarmuutta niin ravinneanalytiikan, näytteenoton kuin kuormituksen lasken-
nankin osalta. Tästä syystä hankeen ykköstavoitteeksi asetettiin Daugava- ja Nemu-
nas-jokien kautta Valko-Venäjältä tulevan ravinnekuorman tarkentaminen ja tätä 
kautta HELCOMin PLC-työn tukeminen. Tähän liittyi olennaisesti myös hankkeessa 
toteutettu Suomen, Latvian, Liettuan ja Valko-Venäjän vesilaboratorioiden välinen 
analyysitulosten vertailu.
Vertailunäytetutkimuksen osalta tulokset olivat varsin hyvin vertailukelpoisia 
typen osalta, mutta fosforin kohdalla kahden valkovenäläisen laboratorion tulokset 
poikkesivat merkittävästi muiden laboratorioiden tuloksista. Pääosin havaittuja poik-
keavuuksia selittänee sikäläinen EU-maista poikkeava näytteiden esikäsittely ennen 
analysointia, mahdollisesti myös erot analytiikassa. 
Hankkeessa koottiin yhteen olemassa oleva kohdemaiden toteuttamaan veden-
laadun seurantaan perustuva sekä tässä ja eräissä muissa hankkeissa tuotettu tieto 
em. jokien typpi- ja fosforikuormista Latvian ja Liettuan Valko-Venäjän vastaisella 
rajalla sekä jokisuissa. Aiemmissa arvioissa esiintyneiden puutteiden virhelähteet 
on selvitetty ja käsitys tämänhetkisestä todellisesta Valko-Venäjältä tulevasta ravin-
nekuormasta on vahvistunut. Itämereen saakka päätyvää kuormitusta voidaan tämän 
perusteella jatkossa arvioida, kun tunnetaan Latvian ja Liettuan omat ravinnekuormat 
sekä ravinteiden pidättyminen valuma-alueelle.
Tulokset myös osoittavat, että viime vuosina käynnistetyt Valko-Venäjän suurimpi-
en kaupunkien jätevedenpuhdistuksen parantamiseen ja sitä kautta erityisesti Itämer-
een päätyvän fosforikuorman alentamiseen tähtäävät investoinnit ovat tärkeitä. 
Selvityksessä koottu tieto Valko-Venäjän rajalla mitatuista ravinnekuormista tarjoaa 
tulevaisuudessa hyvän perustan toteutettavien vesiensuojeluinvestointien vaikut-
tavuuden todentamiselle ja seurannalle.
Asiasanat: ravinnekuormitus, rajat ylittävä kuormitus, Latvia, Liettua, Valko-Venäjä, 
Venäjä, Daugava, Nemunas, Neris, typpi, fosfori valuma-alue, pidättyminen, 
laboratorio, ravinneanalyysit, liuennut, pitoisuudet, vertailututkimus, näytteenotto, 
HELCOM, BSAP, raja, ihmisperäinen, vesiensuojelu, toimenpiteet
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SAMMANDRAG
Resultaten från Pollution Load Compilation (PLC) till HELCOM visar att gränsöver-
skridande näringsbelastningen till Östersjön är betydande. Det har emellertid inte 
varit möjligt att utvärdera dess mängd tillräckligt noggrant med befintliga data. Pilot-
projektet, som initierades av miljöministeriet i Finland, som syftade till att förbättra 
kvaliteten på uppgifterna om tillförseln av näringsämnen med fokus i synnerhet flod-
erna Daugava och Nemunas och näringsbelastningen med ursprung i Vitryssland.
Resultaten från kväveanalys av de olika laboratorierna i allmänhet var jämförbara, 
medan total fosfor resultaten varierade mellan laboratorierna. En förklaring kan vara 
att de analytiska metoder som används var inte helt jämförbara; till exempel, kan 
filtrering av prover före analys påverka resultatet. Högsta halterna observerades vid 
den vitryska gränsen. Både absoluta och relativt höga koncentrationer av löst fosfor 
i floderna ger en indikation på en tydlig mänsklig påverkan.
En viktig slutsats av projektet var att tämligen bra samförstånd och jämförbarhet 
har nåtts på fosfor- och kvävebelastningen med ursprung i uppströms upptagning-
sområde och flyter in Lettland och Litauen - även om resultaten producerades genom 
separata databasen och delvis annorlunda metoder. Detta är en bra utgångspunkt för 
arbetet med att ytterligare uppskatta retentionen i de nedre delarna i de lettiska och 
litauiska territorier de två floderna och andelen gränsöverskridande näringsbelast-
ningen som slutligen hamnar in i Östersjön.
Flera projekt som syftar till att förbättra kommunal avloppsrening i de största 
städerna i Vitryssland har nyligen inletts. Den information som sammanställs i detta 
pilotprojekt på näringsämne koncentrationer och belastningar utgör en god grund för 
de beräkningar av effektiviteten hos framtida investeringar och åtgärder som syftar 
till minskning av näringsbelastningen från Vitryssland i Östersjön.
Nyckelord: näringsbelastningen, gränsöverskridande, Lettland, Litauen, Vitryssland, 
Ryssland, Daugava, Nemunas, Neris, kväve, fosfor, avrinningsområde, retention, 
laboratorier, näringsanalyser, upplöst, koncentrationer, jämförelsemätningar, 
provtagning, HELCOM, BSAP, gräns, antropogen, vattenskydd, åtgärder
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SUMMARY
The problems related to the fair allocation of the pollution reduction burden in cases 
where two or more HELCOM Contracting Parties share transboundary catchments 
were addressed in the fifth Baltic Sea Pollution Load Compilation (HELCOM PLC-
5). The existing calculations of nutrient loads allocate riverine loads to the country 
that is located at the river mouth. This means that, for example, the entire loads via 
the Daugava and Nemunas rivers are assigned to Latvia and Lithuania, respectively, 
while large parts of the drainage basins of these rivers lie in Belarus and Russia.
The importance of assessing the transboundary nutrient loading originating also in 
the non-contracting states in the Baltic Sea catchment area was underlined by the Co-
penhagen Ministerial Meeting in 2013. The Meeting encouraged the initiation of joint 
activities, for example, bi- and/or multilateral projects, and other activities financed 
through existing funding mechanisms. It also stressed the role of international agree-
ments such as the 1992 UNECE Convention on Transboundary Waters and Lakes, and 
the EU Water Framework Directive and its related river basin management plans for 
those HELCOM Contracting States that are EU Member States.
To this end Finland’s Ministry of the Environment decided to initiate a pilot project 
on improving the quality of data on nutrient inputs with a focus on transboundary 
loads, in particular, in the rivers Daugava and Nemunas. The importance of getting 
validated estimates of transboundary nutrient loads and retention in these two major 
rivers was highlighted. 
The Ministry delegated the administration of the pilot project to HELCOM, who 
contracted the Finnish Environment Institute (SYKE) (the Consultant) to provide 
the services needed for carrying out the project. Two sampling rounds (in May and 
November 2013) were organised and executed by the Consultant in close cooperation 
with representatives from the participating countries, one laboratory from Latvia, 
two from Lithuania, three from Belarus and one from Finland. Joint samplings at the 
near-border sampling sites in the rivers Daugava, Nemunas and Neris were carried 
out at the national monitoring sites, except for the Daugava, where samples were tak-
en from a site in the city of Kraslava, located slightly downstream from the official site.
The results from the total nitrogen analyses of the different laboratories were in 
general comparable, while the total phosphorus results varied between the labora-
tories. One explanation might be that the analytical methods applied were not fully 
comparable; for example, the filtration of the samples before analysing total phos-
phorus may have affected the results.
During both sampling rounds, the total phosphorus and dissolved phosphate 
phosphorus concentrations in the Daugava were lower at the river mouth than at the 
border between Latvia and Belarus. Additionally, the dissolved phosphorus concen-
tration was substantially higher in the Nemunas at the border in the first sampling 
round. The high concentrations of dissolved phosphorus indicate anthropogenic 
influence.
The key result of the project is that now, for the first time, it is possible to present 
complete data sets (1991/1994-2013) on nutrient loads measured at the border be-
tween Latvia and Belarus and between Lithuania and Belarus and at the mouth of 
the two rivers Daugava and Nemunas. Based on the project findings we recommend 
reassessing the current estimates (HELCOM 2013 b) on retention, particularly for 
phosphorus, in the catchment areas of the Nemunas and the Daugava. The data and 
the reasonably good consensus and comparability of it provide a good starting point 
to further estimate the amount of the transboundary nutrient loads which finally 
enter into the Baltic Sea, that is, the retention in the lower reaches in the Latvian and 
Lithuanian territories of the two rivers.
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1 Background
1.1 Introduction
Human-induced eutrophication is considered to be one of the most serious threats to 
the Baltic Sea. The need to reduce nutrient loads in the countries in the catchment area 
of the Sea has been addressed in several arenas. In Finland, reducing eutrophication 
has been stressed as the first objective of Finland’s Programme for the Protection of the 
Baltic Sea (2002) and in the subsequent Action Plan for the Protection of the Baltic Sea and 
Inland Watercourses (2005). On the EU level, the EU Strategy for the Baltic Sea Region 
(EUSBSR, 2009) and the EUSBSR Action Plan strive for more intensive cooperation in 
reducing eutrophication between the countries surrounding the Baltic Sea. The overall 
aim of EUSBSR’s objective to ‘Save the Sea’ is to achieve good environmental status 
by 2020, as required under the Marine Strategy Framework Directive (MSFD), and 
taking into account the related targets required by the Baltic Sea Action Plan (BSAP) 
of the Baltic Marine Environment Commission (HELCOM). Given that significant 
sources of pollutants and nutrients are of land-based origin, cooperation to improve 
the water quality of rivers, lakes and coastal areas and achieve successful river basin 
management, in accordance with the European Union’s Water Framework Directive 
(WFD), is needed to save the Sea. 
Combatting transboundary pollution originating both from the HELCOM Con-
tracting Parties and from the non-Contracting Parties (including border rivers) has 
been identified as an important task for HELCOM. Among the key work carried out 
under HELCOM are the Baltic Sea Pollution Load Compilations (PLCs), the data of 
which show that transboundary nutrient loads to the Baltic Sea are significant. With 
the existing data and assessments, it has not been possible, however, to evaluate the 
significance of transboundary pollution accurately enough. 
In setting the nutrient reduction targets for the countries surrounding the Baltic 
Sea – in which HELCOM has a key role – a major challenge is incomplete and un-
certain data on the nutrient loads entering into the Baltic Sea. Missing and uncertain 
data on the input from some parts of the Baltic Sea catchment area have resulted and 
will result in nutrient reduction targets that do not reflect the real loads. This leads 
to uneven target setting where some countries have to reduce more and others less 
than they should have to, according to the allocation principle. It also complicates the 
coupling of the nutrient loading with the eutrophication status of the Baltic Sea and 
further complicates and renders misleading assessments of nutrient input sources. In 
addition, uncertainties and bias in the input data make it difficult and more uncertain 
to evaluate the progress of countries in fulfilling the nutrient reduction targets, and 
may lead to inappropriate and costly actions and measures to reach environmental 
objectives in the Baltic Sea.  
The problems related to the fair allocation of the pollution reduction burden in cas-
es where two or more HELCOM Contracting Parties share transboundary catchments 
were addressed in the fifth Baltic Sea Pollution Load Compilation (HELCOM PLC-
5). The existing calculations of nutrient loads allocate riverine loads to the country 
where the river mouth is located. This means that, for instance, the entire loads via 
the Daugava and Nemunas rivers are assigned to Latvia and Lithuania, respectively, 
while large parts of the drainage basins of these rivers lie in Belarus and/or Russia. 
Data on nutrient pollution sources in the non-Contracting Parties are still insuffi-
cient, and the available data do not enable calculations of how much of the pollution 
that reaches the Baltic Sea actually originates in the upstream countries, as accurate 
enough estimates of retention in different rivers are not available. Therefore, there is 
9Reports of Finnish Environment Institute  38 | 2015
a clear need to carry out a proper assessment of the transboundary pollution inputs 
and the proportions reaching the Baltic Sea. 
The importance of assessing the transboundary nutrient loading originating not 
only from the contracting states but also from the non-contracting states was un-
derlined by the Copenhagen Ministerial Meeting in 2013. The Meeting encouraged 
the initiation of joint activities, for example, bilateral and/or multilateral projects, 
and other activities financed through other existing funding mechanisms. It also 
stressed the role of international agreements such as the 1992 UNECE Convention 
on Transboundary Waters and Lakes, and the EU Water Framework Directive and 
its related river basin management plans for those HELCOM Contracting States that 
are EU Member States. To this end, Finland’s Ministry of the Environment decided 
to initiate a pilot project on improving the quality of data on nutrient inputs with a 
focus on transboundary loads, in particular in the Daugava and the Nemunas rivers. 
The importance of getting validated estimates of transboundary nutrient loads and 
retention in these two major rivers, with drainage basins in both contracting and 
non-contracting states, was highlighted. In addition to these rivers, samples were 
taken at the mouth of four Latvian rivers: Gauja, Lielupe, Venta and Barta.
The Ministry delegated the project administration to HELCOM, who contracted 
the Finnish Environment Institute (SYKE) (the Consultant) to provide the services 
needed for carrying out the project. During the sampling rounds, the Institute’s work 
was supported by a certified sampling expert from the Centre for Economic Devel-
opment, Transport and the Environment for Southeast Finland. Seven laboratories 
participated in the project: one from Latvia, two from Lithuania, three from Belarus 
and one from Finland. The details of the laboratories are presented in Appendix 1. 
The project provided important baseline data for investment projects in Belarus un-
der the Northern Dimension Environmental Partnership (NDEP), and for the flagship 
projects under the Priority Area (PA) Nutri of the EUSBSR, including the “Assessment 
of regional nutrient pollution load and identification of priority Investment projects 
to reduce nutrient pollution from Belarus to the Baltic Sea” (Pöyry 2013).
I would like to express my sincere thanks to representatives of participating coun-
tries who contributed so much to the success of the project: Ms. Baiba Zasa, Ministry 
of Environment of the Republic of Latvia, Ms. Maruta Vaivada, Ms. Anete Kublina, 
Mr. Juris Bruveris and Mr. Marcis Tirums, Latvian Environment, Geology and Me-
teorology Centre (LEGMC), Mr. Svajunas Plunge, Ms. Galina Garnaga, Ms. Aida 
Garsviene, Ms. Rasa Juodvalkiene and Mr. Tadas Ciburas, Lithuanian Environmental 
Protection Agency (LEPA) and Mr. Aliaksandr Pakhomau, Central Research Institute 
for Complex Use of Water Resources (CRICUWR), Belarus.
Special thanks to Mr. Jyrki Vuorinen, Southeast Finland Centre for Economic De-
velopment, Transport and the Environment, Ms. Kati Pritsi, Finnish Environment 
Institute (SYKE) and Ms. Laura Saijonmaa, Ministry of the Environment in Finland.
1.2 Project targets and activities
The project was aimed at compiling supporting data on transboundary loads and 
their role in the total inputs to the Baltic Sea. A further objective was to support Bal-
tic-wide compilation and assessment of nutrient load data and to improve its quality, 
completeness and consistency, for example, through building common quality control 
capacity in participating countries, initiating support of intercalibration exercises, 
including the testing of sampling methodology, and applying common quality as-
surance methods for the collection of data. Additionally, the project supported the 
collection of nutrient input data and delivery of it to HELCOM for monitoring the 
progress in the actions taken to reduce nutrient loads, as indicated in the EU Strategy 
10  Reports of Finnish Environment Institute  38| 2015
for the Baltic Sea Region (overall and PA-specific targets and indicators), and to fulfil 
the HELCOM Baltic Sea Action Plan (BSAP) regarding nutrient reduction targets. 
The project activities focused on selected countries (Latvia, Lithuania and Belarus), 
where transboundary load issues are generally considered outstandingly important. 
Within the project, specific focus was on the following components:
•	 To	support	the	assessment	of	transboundary	nutrient	loads	originating	from	
the Daugava and Nemunas catchments in the total inputs to the Baltic Sea, 
and to resolve bottlenecks in the management and collection of load data, 
including calculation and reporting.
•	 To	support	the	harmonisation	of	quality	assurance	and	control,	intercompa-
rison and calibration exercises, including testing of sampling methodology, 
and the application of common quality assurance methods for collecting data 
in the participating countries (Latvia, Lithuania and Belarus) and for meeting 
the reporting requirements of HELCOM and the relevant EU directives.
•	 To	support	the	compilation,	assessment	and	analysis	of	nutrient	load	data	
(PLC), and improve its quality, completeness and consistency.
•	 The	results	from	the	pilot	samplings	are	expected	to	serve	as	a	prelimina-
ry tool in evaluating the riverine retention of nutrients on their way from 
upstream countries and through the receiving countries’ territories to the 
Baltic Sea. 
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2 Pilot samplings 
The two sampling rounds (in May and November 2013) were organised and executed 
by the Consultant in close cooperation with the representatives from all the participat-
ing countries. The first sampling was carried out in close cooperation with the national 
experts in Latvia and Lithuania. During the second sampling round, the Consultant 
took over the responsibility of sampling and the transport of the samples to the respec-
tive participating laboratories in Latvia, Lithuania and Finland. The Belarusian expert 
took care of the transport of the parallel samples from the near-border sampling sites 
between Belarus and Latvia and Belarus and Lithuania to the Belarusian laboratories. 
All the samples were taken in the territories of Lithuania and Latvia (Figure 1).
Joint samplings at the near-border sampling sites in the rivers Daugava, Nemunas 
and Neris (the Neris is one of the two main tributaries of the Nemunas; both the Ne-
munas and Neris originate in Belarus) were carried out at the national monitoring 
sites, except for the Daugava, where samples were taken in the city of Kraslava, lo-
cated slightly downstream from the official site. The selection of this site was simply 
based on the fact that water samples should be taken – if possible – at representative 
sites, that is, in the middle of the river (Figure 2).
The national monitoring site near the mouth of the Nemunas was also located in 
a place where taking samples in the middle of the river was not possible (Figure 4). 
In this case, the representative samples for the comparison were taken at the nearest 
possible site, which was a bridge. The samples in the mouth of the Daugava were 
taken in the middle of the City of Riga, several kilometres downstream from the 
national monitoring site. The representativeness of samples (e.g. with relation to pos-
sible intrusions of sea water and the resulting contamination) was ensured through 
measuring the conductivity of samples at all sampling sites located close to the river 
Figure 1.  Sampling sites of the project in Latvia and Lithuania in May and November 2013
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mouth. According to the results, the risk of contamination of samples was relevant 
only in the case of the rivers Lielupe and Venta during the second sampling round 
(Figure 3). All the samples, except for the river Gauja, were analysed in two or more 
laboratories. Owing to logistic reasons, the river Gauja samples were analysed only 
in the Finnish laboratory.
Figure 2.  Water samples were always taken in the middle of the river. Pictured, the river Neris in Buivydziai.
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Figure 3.  Conductivity at sampling sites measured during the 2nd round
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The sampling device used was a Limnos Sampler and the samples were put into 
0.5 litre plastic bottles. The water in the sampler was distributed evenly into parallel 
sub-samples to be distributed to all the laboratories that participated in the analysis 
of the sample in question (Figure 5).
Figure 4.  Sampling at the official monitoring site near to the mouth of the river Nemunas
Figure 5.  Water samples were evenly distributed into parallel sub-samples
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3 Intercomparison of nutrient analyses
3.1 Laboratories and analyses
An intercalibration of nutrients among 17 laboratories from all the Contracting Parties 
was carried out under a separate project1 by the Danish Centre for Environment and 
Energy, Aarhus University (DCE), on behalf of HELCOM PLC-6, in order to evaluate 
the analytical quality of the data reported to HELCOM (Lassen & Larsen 2013). 
In this project, the Quality Assurance/Quality Control (QA/QC) section was on-
ly supplementary to the activities already carried out within the above-mentioned 
PLC-6 project. 
Seven laboratories participated in the intercomparison activities (Appendix 1): 
•	 Latvia	1
•	 Lithuania	2
•	 Belarus	3	(1	in	the	2nd sampling round)
•	 Finland	1
The parameters analysed were (see Appendix 2: List of analytical methods):
•	 Total	Nitrogen
•	 NO3 + NO2-N (or separately according to national practice)
•	 NH4-N
•	 Total	Phosphorus
•	 PO4-P	(optionally	also	dissolved)
•	 Conductivity	(as	supporting	information,	analysed	by	the	Consultant’s	labo-
ratory only)
The participating laboratories were asked to use the same analytical methods which 
are used regularly in the countries following their national guidelines. The idea was 
that through this procedure, possible systematic differences between the laboratories 
could surface. This way also the comparability with previous national data sets could 
be ensured.
3.2 Analysis of the results
The results of the different laboratories for total nitrogen analysis were in general 
comparable, including the results of the Belarusian laboratory (Figures 6a and 6b), 
even though the analytical method (Kjeldahl method) of the Belarusian laboratory 
was different from the one used in the other participating laboratories. The amount 
of sample water did not enable analysis of Tot-N in two of the three Belarusian labo-
ratories. Those two Belarusian laboratories, however, managed well in the analyses 
of mineral fractions of nitrogen. 
It should be kept in mind that in this study there are no “correct” concentrations, 
as this was not an intercalibration, but only an intercomparison test. The participating 
EU country laboratories were, however, accredited water laboratories that carry out 
routine analyses of fresh and/or marine waters in their countries.
Figures 6-8 present the participating laboratories’ results from the two sampling 
rounds for total nitrogen analysis and total phosphorous analysis.
1  http://dce2.au.dk/pub/TR27.pdf
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The numerical results of all chemical analyses and the figures of all the other 
parameters, including mineral fractions of Tot-N (NO3 + NO2-N, NH4-N) and Tot-P 
(PO4-P and dissolved PO4-P), can be found in Appendix 3.
Figure 6a.  Participating laboratories’ results for total nitrogen analysis from the first sampling round (FI = Finnish, 
LT = Lithuanian, BY = Belarusian, and LV = Latvian laboratory)
Figure 6b.  Participating laboratories’ results for total nitrogen analysis from the second sampling round (FI = Finnish, 
LT = Lithuanian, BY = Belarusian, and LV = Latvian laboratory)
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The comparability of the total phosphorus results (Figure 7a) between the labora-
tories was not quite as good as for total nitrogen. In the first sampling round in May, 
the results of the Belarusian laboratories (BY2 and BY3) were lower than the results of 
the other laboratories as regards the border sampling sites in the Daugava and espe-
cially in the Neris. Taking into account the low PO4-P values in the Neris (Figure 8), 
a possible explanation might be the filtration of the samples before analysis of Tot-P 
in those two laboratories. As for the second sampling round, the Tot-P results of the 
only participating Belarusian laboratory were somewhat higher than the ones of the 
other laboratories (Figure 7b).
Figure 7a.  Participating laboratories’ results for total phosphorus analysis from the first sampling round (FI = Finnish, 
LT = Lithuanian, BY = Belarusian, and LV = Latvian laboratory)
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Figure 8.  Participating laboratories’ results for phosphate phosphorus (PO4-P) analysis (some laboratories analysed 
only dissolved PO4-P, see the results in Appendix 3)
Figure 7b.  Participating laboratories’ results for total phosphorus analysis from the second sampling round (FI = Fin-
nish, LT = Lithuanian, BY = Belarusian, and LV = Latvian laboratory)
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4 Nutrient concentrations in the river 
Daugava at the border between Latvia 
and Belarus and in the river Nemunas 
at the border between Lithuania and 
Belarus and at the mouth of the rivers 
during pilot samplings 
During both sampling rounds, the total phosphorus (Tot-P) and dissolved phosphate 
phosphorus (PO4-P) concentrations in the Daugava were lower at the river mouth 
than at the border between Latvia and Belarus (Figure 9). As regards nitrogen, the 
same phenomenon was observed only in the second round (Figure 10). In the Ne-
munas, the differences between the river mouth and border sampling sites in the 
two branches (the Nemunas and the Neris) were minor (Figures 11 & 12). Only the 
dissolved phosphorus concentration in the main branch, the Nemunas, was substan-
tially higher in May at the border than at the river mouth.
As the samples had to be transported to the laboratories within the same week 
that they were taken, it was not possible to expand the sampling rounds to cover 
also the transboundary rivers between Latvia and Lithuania. However, the results 
from the mouths of the rivers Gauja, Lielupe, Venta and Barta (Appendix 4) can and 
will be utilised, for example, as supporting data when nutrient loads from Latvia are 
assessed during HELCOM PLC-6.
The fact that the nutrient concentration at the river mouth is lower than at the 
sampling site several hundreds of kilometres upstream does not mean that the load 
would be much lower, or even negative, in the lower reaches of the river. An exact 
analysis of the affecting factors would require data, for instance, on the amount of 
nutrient loads and their sources and on the catchment characteristics, population, and 
runoff in the countries located both downstream and upstream. In the end, satisfac-
tory estimates on retention in different parts of the catchment are essential, though.
It should be borne in mind that the findings are based on two momentary sam-
plings only, and therefore too far-reaching conclusions should not be made based 
on the results of these surveys. However, the results suggest that the previously 
published (HELCOM 2013 b) estimates on retention, particularly for phosphorus, 
in the catchment areas of the Nemunas and the Daugava might need reassessment.
Both absolute and relatively high concentrations of dissolved phosphorus in the 
rivers give an indication of a clear anthropogenic influence. In the main branch of the 
Nemunas at the Belarusian border, high concentrations were observed during both 
sampling rounds, while in the Neris, the concentration was lower in May. Because 
human-based wastewater loading is more or less constant throughout the year, one 
can conclude that most probably the main branch of the Nemunas – as well as the 
Daugava – is more strongly affected by human activities in the territory of Belarus 
(and in Russia). This conclusion is supported also by the observed higher concentra-
tions of ammoniacal nitrogen at the border sampling sites (Figures 8 & 10), although 
its amount in the sum of mineral nitrogen (NO3 + NO2 + NH4-N) was much lower 
than previously reported by Belarus (Pakhomau 2012). 
The concentration measurements carried out during the project were compared 
with the annual average concentrations in the Nemunas and Neris (Figures 13a & 
13b and Figures 14a–14d) and with monthly measurements in the Daugava (Šturma 
2014) in 2013 (Figures 15a & 15b). In all other cases, except for the total nitrogen con-
centration in the Neris, the results were surprisingly comparable
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Figure 9.  Total phosphorus (Tot-P) and dissolved phosphate phosphorus (PO4-P) concentrations measured during 
pilot samplings in 2013 in the Daugava
Figure 10.  Total nitrogen (Tot-N) and inorganic nitrogen (NO3 + NO2-N and NH4-N) concentrations measured 
during pilot samplings in 2013 in the Daugava
Figure 11.  Total phosphorus (Tot-P) and dissolved phosphate phosphorus (PO4-P) concentrations measured during 
pilot samplings in 2013 in the Nemunas
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Figure 12.  Total nitrogen (Tot-N) and inorganic nitrogen (NO3 + NO2-N and NH4-N) concentrations measured 
during pilot samplings in 2013 in the Nemunas
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Figure 13b.  Total nitrogen (Tot-N) concentrations at the mouth of the river Nemunas. Con-
centrations are calculated on the basis of total annual load and flow reported for HELCOM PLC, 
except for the year 2013 (red mark) for which the value represents the average of the two samp-
lings during the project.
Figure 13a.  Total phosphorus (Tot-P) concentrations at the mouth of the river Nemunas. 
Concentrations are calculated on the basis of total annual load and flow reported for HELCOM 
PLC, except for the year 2013 (red mark) for which the value represents the average of the two 
samplings during the project.
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Figure 14a.  Total phosphorus (Tot-P) concentrations measured at the border between Lithuania 
and Belarus in the river Nemunas. The concentrations are calculated on the basis of total annual 
load and flow (Plunge 2014). For the year 2013 (red mark), the concentration calculation also inclu-
ded the results from the two samplings during the project.
Figure 14b.  Total nitrogen (Tot-N) concentrations measured at the border between Lithuania 
and Belarus in the river Nemunas. The concentrations are calculated on the basis of total annual 
load and flow (Plunge 2014). For the year 2013 (red mark), the concentration calculation also inclu-
ded the results from the two samplings during the project.
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Figure 14c.  Total phosphorus (Tot-P) concentrations measured at the border between Lithuania 
and Belarus in the river Neris. The concentrations are calculated on the basis of total annual load 
and flow (Plunge 2014). For the year 2013 (red mark), the concentration calculation also included 
the results from the two samplings during the project.
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Figure 14d.  Total nitrogen (Tot-N) concentrations measured at the border between Lithuania 
and Belarus in the river Neris. The concentrations are calculated on the basis of total annual load 
and flow (Plunge 2014). For the year 2013 (red mark), the concentration calculation also included 
the results from the two samplings during the project.
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Figure 15b.  Total nitrogen (Tot-N) concentrations measured at the border between Latvia and Belarus, as well as at 
two separate sampling sites (Riga I and II) near to the mouth of the river Daugava in 2013. The analysis results of the 
pilot samplings in 2013 from both the Latvian (LV) and the Finnish (FI) laboratories are also presented. Note: neither the 
sampling sites nor sampling dates during the pilot samplings were exactly the same as for the national monitoring.
Figure 15a.  Total phosphorus (Tot-P) concentrations measured at the border between Latvia and Belarus, as well as 
at two separate sampling sites (Riga I and II) near to the mouth of the river Daugava in 2013. The analysis results of the 
pilot samplings in 2013 from both the Latvian (LV) and the Finnish (FI) laboratories are also presented. Note: neither the 
sampling sites nor sampling dates during the pilot samplings were exactly the same as for the national monitoring.
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5 Nutrient loads of the rivers Daugava 
and Nemunas
As mentioned in section 1.2., the project was also aimed at compiling supporting 
data on the transboundary loads and their role in the total inputs to the Baltic Sea. 
Further, the objective was to support the Baltic-wide compilation and assessment of 
nutrient load data, to improve its completeness and consistency and to monitor the 
progress in implementing actions to reduce nutrient loads regarding the fulfilment 
of the HELCOM BSAP. 
Figures 16–19 below are based on data from the HELCOM PLC database sup-
plemented during the project by Latvian data from 2009 to 2011 and by the data 
(1991/1994-2012) provided by Latvian and Lithuanian scientists and authorities. The 
load for the year 2013 was calculated on the basis of concentrations measured during 
the project and the long-term mean flow of the river (HELCOM 2013 a). For calculat-
ing the load for the year 2013 at the two border sampling sites of the Nemunas, the 
measured annual flow data was used.                                                                        
Figure 16.  Total phosphorus load of the Daugava in 1991–2012, based on samples taken at the river mouth and at the 
Belarusian border (Šturma 2014) and including data from the HELCOM PLC database. The load for the year 2013 was 
calculated on the basis of concentrations measured during the project and the long-term mean flow of the river 
(HELCOM 2014).
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Figure 17.  Total nitrogen load of the Daugava in 1991–2012, based on samples taken at the river mouth and at the Belaru-
sian border (Šturma 2014) and including data from the HELCOM PLC database. The load for the year 2013 was calculated 
on the basis of concentrations measured during the project and the long-term mean flow of the river (HELCOM 2014).
Figure 18.  Total phosphorus load of the Nemunas in 1994–2012, based on samples taken at the river mouth 
(HELCOM PLC data base) and at the Belarusian border (Plunge 2014). The estimates for the year 2013 were calculated 
on the basis of the concentrations measured during the project. For the calculation of the load, the measured flow was 
used for the border sampling sites and for the river mouth, the long-term mean flow of the river (HELCOM 2014).
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The trend lines shown in the figures are not statistically tested, and therefore they 
are only indicative. Some findings can, however, be considered rather obvious. A 
slightly increasing trend in Tot-P load at the mouth of the Daugava seems to reflect 
the increase in load measured at the border (Figure 16). Unlike Tot-P, the trend in 
Tot-N load (Figure 17) possibly shows a subtle decrease. Older data may, however, 
include some uncertainty. An interesting detail in the data set is the fact that in some 
years the Tot-P load measured at the Belarusian border has been higher than the load 
at the river mouth. This finding supports the observations made during the project 
(Figure 9) and discussed above.
The time series of the Tot-P load in the Nemunas appear to show two quite clear 
but different trends: the load measured at the border seems to have remained more 
or less constant during the past two decades, whereas the decrease in the load at the 
river mouth seems to indicate a decrease in the phosphorus load entering the river 
in the Lithuanian territory (Figure 18). The Tot-N load seems to be decreasing at the 
river mouth as well, but the data from the year 1994 – as in the case of the Daugava 
– might not be considered to be as reliable as more recent data (Figure 19). The Tot-N 
load measured at the Belarusian border (a sum of two branches: the Nemunas and 
the Neris) looks as constant as the Tot-P load. The reason for the observed disconti-
nuity between the Latvian data sets in the PLC database and the data set provided 
separately during the project (Figure 16) has to be clarified.
Figure 19.  Total nitrogen load of the Nemunas in 1994–2012, based on samples taken at the river mouth (HELCOM PLC 
data base) and at the Belarusian border (Plunge 2014). The estimates for the year 2013 were calculated on the basis of the 
concentrations measured during the project. For the calculation of the load, the measured flow was used for the border 
sampling sites and for the river mouth, the long-term mean flow of the river (HELCOM 2014).
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The fact that there is not any noticeable decrease in the nutrient loads entering from 
Belarus into Latvia and Lithuania – but on the contrary, a possible increase in the 
Tot-P load in the catchment area of the Daugava – was quite expected. This is because 
several projects aiming at improving, for example, municipal wastewater treatment 
have only recently been initiated in Belarus (Pöyry 2013). It should also be noted that 
almost one third of the catchment area of the Daugava is in the Russian territory, and 
no reported (by Russia) data on nutrient loads from that area exist.
The key outcome of this section of the project, however, is that now, for the first 
time, it is possible to present complete data sets (1991/1994–2013) on nutrient loads 
measured at the border between Latvia and Belarus and between Lithuania and Be-
larus and at the mouth of the two rivers Daugava and Nemunas. 
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6 Comparison of estimates on nutrient 
loading measured at the border 
between Latvia and Belarus and 
between Lithuania and Belarus
The importance of having validated estimates for transboundary nutrient loads of the 
two major rivers, the Daugava and the Nemunas has been highlighted repeatedly. The 
first compilation on this issue was made by HELCOM on the basis of data from the 
year 2000 (HELCOM 2005). Several estimates of the nutrient loads originating from 
Belarus and of the reduction potential for phosphorus and nitrogen in Belarusian mu-
nicipal wastewaters have been made during recent years (e.g. HELCOM 2008 & 2013, 
Pöyry 2013). Perhaps the most important reason why the evaluation of the reliability 
and comparability of various estimates (along with sluggish or missing data flow) 
has been hampered is the lack of information on analytical and calculation methods. 
In the approach below special emphasis has been put particularly on this issue.
The results of the different calculation methods on nutrient loading between Lat-
via and Belarus and Lithuania and Belarus are presented in Figures 20–23. As the 
Belarusian data was averaged for the period 2004–2011, the same approach was 
applied to the respective data from Latvia and Lithuania. The sampling sites and 
frequencies, as well as the flow and load calculation methods, are assumed to have 
been the same in each country during the period. Total nitrogen data was not available 
for the catchment area of the Daugava. The reported load mineral fractions of Tot-N 
(NO3 + NO2 + NH4-N) were corrected by using the ratio between mineral and total 
nitrogen measured during the project at the border between Latvia and Belarus. The 
estimate provided by the Baltic Nest Institute (BNI, Stockholm), and presented in the 
figures, is also based on the Belarusian data set, but without the correction in Tot-N 
(HELCOM 2013 b). The reasons behind the different Tot-P values in these two data 
sets (Belarus and BNI) could not be clarified within this project. 
The load estimate was calculated also on the basis of the results of this project 
(referred to as Transboundary project 2013 in the figures). In this approach the average 
concentrations measured at the border sampling sites and the measured annual 
average flow (Nemunas and Neris) or the long-term average flow (Daugava) were 
applied so that the catchment area and the respective flow were equivalent to the 
sampling point. The fifth approach (LV 2013 in Figures 20 & 21) was carried out in 
the same manner, except that instead of the project results the average of the monthly 
concentration measurements from the national monitoring programme (Daugava) or 
the monthly concentration measurements and the daily flow measurements averaged 
to monthly (Nemunas and Neris, LT 2013 in Figures 22 & 23) were applied.
The conclusion based on the comparison of the results – produced through the 
separate data sets received from the three countries and through the project – is that 
a reasonably good consensus on Tot-P and Tot-N loads originating from the upstream 
catchment area (i.e. from Belarus and Russia in the case of the Daugava and from 
Belarus in the case of the Nemunas and Neris) into Latvia and Lithuania may have 
been reached. This is definitely a good starting point for the efforts to further estimate 
the amount of the loads that finally enter into the Baltic Sea; that is, the retention in 
the lower reaches (Latvian and Lithuanian territories) of the two rivers. 
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Figure 20.  Total phosphorus load measured at the border between Latvia and Belarus
Figure 21.  Total nitrogen load measured at the border between Latvia and Belarus
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Figure 22.  Total phosphorus load measured at the border between Lithuania and Belarus
Figure 23.  Total nitrogen load measured at the border between Lithuania and Belarus
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7 Conclusions and recommendations
The Copenhagen Ministerial Meeting in 2013 underlined that transboundary nutrient 
loading originating from the non-Contracting States should be addressed by initiating 
joint activities, for example, through bilateral and/or multilateral projects. This pilot 
project supported reaching the targets set by the Meeting through carrying out suc-
cessfully joint intercomparison exercises including testing of sampling methodologies 
between Contracting (Latvia and Lithuania) and non-Contracting (Belarus) Parties in 
the Baltic Sea catchment area. Additionally, the compilation and assessment of nutri-
ent load data (PLC) and the evaluation of its completeness and consistency has been 
supported. The outcome of this project hopefully also encourages the participating 
countries to arrange regular intercalibration and intercomparison activities between 
themselves. The interesting and partly unexpected results from the pilot samplings 
will also serve as an additional tool when evaluating the retention of phosphorus 
and nitrogen when these substances are carried from upstream catchments through 
receiving countries’ territories to the Baltic Sea.
A key finding of the project was that a reasonably good consensus and comparabili-
ty has been reached on the phosphorus and nitrogen loads originating in the upstream 
catchment area (i.e. from Belarus and Russia in the case of the Daugava and from 
Belarus in the case of the Nemunas and Neris) and flowing into Latvia and Lithuania 
– even if the results were produced through separate data sets and by partly different 
methods. This is a good starting point for the efforts to further estimate the amount 
of the transboundary nutrient loads which finally enter into the Baltic Sea; that is, the 
retention in the lower reaches in Latvian and Lithuanian territories of the two rivers. 
At this point, when several investment projects have been and are about to be 
launched in Belarus with the aim of significantly reducing the nutrient (especially 
phosphorus) loading originating from municipal wastewaters, it is important to have 
better knowledge and understanding of the current nutrient loads from Belarus. This 
forms a solid base for following up the effects of the reduction measures on nutrient 
concentrations and loads into the rivers Nemunas, Neris and Daugava in the coming 
years.
An equally important result of the project is the ability to present now – in con-
nection with receiving the data on the total riverine loads measured at the mouth 
of the rivers Daugava and Nemunas in 1991/1994-2013 – also complete data sets on 
nutrient loads measured in the same rivers at the border between Latvia and Bela-
rus and Lithuania and Belarus. The data support the assessment of transboundary 
nutrient loads originating from the territory of Belarus (and Russia) in the catchment 
area of these two rivers.
The positive results mentioned above were also noted during the final workshop 
of the project arranged in Riga, Latvia, on 11 March 2014. In order to further improve 
the quality of the transboundary load data, the following issues were, among other 
things, highlighted during the workshop:
•	 It	is	important	to	ensure	the	comparability	of	analysis	results	of	laboratories	in	
different countries.
•	 Although	several	countries	already	have	bilateral	agreements	to	share	data,	
there is still room for improved cooperation.
•	 In	addition	to	transboundary	loads,	more	emphasis	should	be	put	on	calcula-
tion of inputs from the border rivers (such as the Nemunas).
•	 It	was	pointed	out	that	countries	could	save	resources	by	sharing	the	moni-
toring of the transboundary and border rivers. Countries were encouraged to 
consider and discuss such cooperation bilaterally. 
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•	 It	was	also	proposed	that	stationary	measurement	devices	could	be	installed	
in the main rivers to save costs.
•	 It	was	discussed	how	to	pool	available	data	for	calculating	transboundary	
inputs and to ensure the availability of that data, e.g. for PLC purposes, ack-
nowledging that such data is important for following up national progress in 
fulfilling the BSAP nutrient reduction scheme. 
•	 It	was	noted	that	in	many	cases	there	are	available	data	but	sharing	and	
exchanging data is a challenge that needs to be addressed. 
•	 It	was	recognized	that	with	additional	resources,	coordinated	monitoring	at	
the border would be possible, but also that additional research is needed to 
determine retention in transboundary and border rivers.
•	 There	is	a	need	for	a	comprehensive	Baltic-wide	project	on	transboundary	and	
border rivers. 
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Appendix 1: List of participating laboratories
Finland: 
 
MetropoliLab – an impartial, independent laboratory T058 accredited by Finas, the 
Finnish Accreditation Service (Finas)
Address: Viikinkaari 4, 00790 Helsinki
Tel. office: +35810 391 350
E-mail: metropolilab@metropolilab.fi  
Latvia:
Latvian Environment, Geology and Meteorology Centre Laboratory
Address: Maskavas Street 165, Riga, LV-1019
Phone: +371 67032600
Fax: +371 67145154
E-mail: lvgmc@lvgmc.lv
Lithuania:
Lithuanian Environment Protection Agency (LEPA)
Environmental Research Department
Laboratories in Klaipeda and Vilnius
http://gamta.lt/cms/index?lang=en
Belarus:
Analytical laboratory of Central Research Institute for Complex Use of 
Water Resources
Minsk
Grodno oblast analytical laboratory under Republican Centre of Analytical control 
in sphere of environmental protection
Vitebsk oblast analytical laboratory under Republican Centre of Analytical control in 
sphere of environmental protection
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Appendix 2: List of analytical methods
Finland:
Conductivity: SFS-EN 27888: 1994
NH4-N: SFS 3032: 1976 automatic/revoked
(NO2 + NO3)N:  Internal method Aquakem
Tot-N: SFS-EN ISO 11905-1
Tot-P: SFS 3026: 1986 [revoked]
PO4-P dissolved:  SFS 3025: 1986 [revoked]
PO4-P: SFS 3025: 1986 [revoked]
Latvia:
No information
Lithuania:
NH4-N:  LST EN ISO 11732:2005 Method by flow analysis (FIA) and 
spectrometric detection (EN ISO 11732:2005)
(NO2 + NO3)N:   LST EN ISO 13395:2000 Flow analysis (FIA) and spectrometric 
detection (EN ISO 13395:1996)
Tot-N:  LST EN ISO 11905-1:2000 Part 1: Method using oxidative diges-
tion with peroxodisulfate. (EN ISO 11905-1:1998)
Tot-P:  LST EN ISO 6878:2004 Ammonium molybdate spectrometric 
method (EN ISO 6878:2004)
PO4-P dissolved:  LST EN ISO 6878:2004 Amonium molybdate spectrometric 
method (EN ISO 6878:2004)
Belarus:
NH4-N : National Standard 17.13.05-09/2009 ISO 7150-1:1984 
NO2-N: Griess reactive method photometry (in Grodno and Vitebsk KJ)
NO3-N Salicylic acid method photometry (in Grodno and Vitebsk KJ)
Tot-N: KJ - Local method MVI MN 4139-2011
Tot-P: National Standard ISO 6878-2005
PO4-P:  National Standard ISO 6878-2005 (in Grodno and Vitebsk pho-
tometric method, dissolved)
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Appendix 3: Analytical results
Nutrient concentrations of the rivers Nemunas, Neris, Daugava, Lielupe, Venta, and Gauja, 
sampled in 27-30 May 2013 and analysed in the water laboratories of Finland (FI), Lithuania 
(LT), Belarus (BY), and Latvia (LV)
Total nitrogen
NTOT  
(µg/l), FI
NTOT  
(µg/l), 
LT
NTOT  
(µg/l), 
BY1
NTOT  
(µg/l), 
BY2
NTOT  
(µg/l), 
BY3
NTOT  
(µg/l), 
LV
Nemunas
River mouth 
(LT) 27 May 1800 1700 NA NA NA NA
Nemunas Border (LT/BY) 28 May 1500 1800 1300 NA
Neris Border (LT/BY) 28 May 1700 2000 1600 NA
Daugava Border (LV/BY) 29 May 1400 NA 1500 1195
Daugava 
River mouth 
(LV) 29 May 1400 NA NA NA NA 1370
Lielupe
River mouth 
(LV) 30 May 2500 NA NA NA NA 2080
Venta
River mouth 
(LV) 30 May 1700 NA NA NA NA 1780
Gauja
River mouth 
(LV) 30 May 1200 NA NA NA NA NA
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NO2 + NO3-N
 
  
ƩNNO2+NNO3 
(µg/l), FI 
ƩNNO2+NNO3 
(µg/l), LT 
ƩNNO2+NNO3 
(µg/l), BY1 
ƩNNO2+NNO3 
(µg/l), BY2 
ƩNNO2+NNO3 
(µg/l), BY3 
ƩNNO2+NNO3 
(µg/l), LV 
Nemunas 
River mouth 
(LT) 27 May 770 710 NA NA NA NA 
Nemunas Border (LT/BY) 28 May 550 490 650 706 728 NA 
Neris Border (LT/BY) 28 May 990 910 1050 1010 1183 NA 
Daugava  Border (LV/BY) 29 May  480 NA 690 595 798 466 
Daugava  
River mouth 
(LV) 29 May  570 NA NA NA NA 538 
Lielupe 
River mouth 
(LV) 30 May  1400 NA NA NA NA 1312 
Venta 
River mouth 
(LV) 30 May  880 NA NA NA NA 830 
Gauja 
River mouth 
(LV) 30 May  470 NA NA NA NA NA 
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NH4-N
N NH4 
(µg/l), FI
N NH4 
(µg/l), 
LT
N NH4 
(µg/l), 
BY1
N NH4 
(µg/l), 
BY2
N NH4 
(µg/l), 
BY3
N NH4 
(µg/l), 
LV
Nemunas
River mouth 
(LT) 27 May 24 25 NA NA NA NA
Nemunas Border (LT/BY) 28 May 78 120 49 100 110 NA
Neris Border (LT/BY) 28 May 16 13 15 18 23 NA
Daugava Border (LV/BY) 29 May 7 NA 38 24 18 48
Daugava 
River mouth 
(LV) 29 May 31 NA NA NA NA 51
Lielupe
River mouth 
(LV) 30 May 47 NA NA NA NA 100
Venta
River mouth 
(LV) 30 May 6 NA NA NA NA 46
Gauja
River mouth 
(LV) 30 May 
< 4
NA NA NA NA NA
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Total phosphorus
 
  
PTOT 
(µg/l), FI 
PTOT 
(µg/l), 
LT 
PTOT 
(µg/l), 
BY1 
PTOT 
(µg/l), 
BY2 
PTOT 
(µg/l), 
BY3 
PTOT 
(µg/l), 
LV 
Nemunas 
River mouth 
(LT) 27 May 80 65 NA NA NA NA 
Nemunas Border (LT/BY) 28 May 92 75 101 70 78 NA 
Neris Border (LT/BY) 28 May 96 73 104 46 49 NA 
Daugava  Border (LV/BY) 29 May  100 NA 109 72 84 115 
Daugava  
River mouth 
(LV) 29 May  63 NA NA NA NA 60 
Lielupe 
River mouth 
(LV) 30 May  58 NA NA NA NA 65 
Venta 
River mouth 
(LV) 30 May  52 NA NA NA NA 57 
Gauja 
River mouth 
(LV) 30 May  63 NA NA NA NA NA 
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PO4-P
 
  
P PO4 
(µg/l), FI 
P PO4 
(µg/l), 
LT 
P PO4 
(µg/l), 
BY1 
P PO4 
(µg/l), 
BY2 
P PO4 
(µg/l), 
BY3 
P PO4 
(µg/l), 
LV 
Nemunas 
River mouth 
(LT) 27 May 8 NA NA NA NA NA 
Nemunas Border (LT/BY) 28 May 54 NA NA 38 44 NA 
Neris Border (LT/BY) 28 May 12 NA NA 13 12 NA 
Daugava  Border (LV/BY) 29 May  65 NA NA 46 51 51 
Daugava  
River mouth 
(LV) 29 May  39 NA NA NA NA 37 
Lielupe 
River mouth 
(LV) 30 May  35 NA NA NA NA 29 
Venta 
River mouth 
(LV) 30 May  24 NA NA NA NA 15 
Gauja 
River mouth 
(LV) 30 May  20 NA NA NA NA NA 
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PO4-P dissolved
 
  
P PO4 
dissolved 
(µg/l), FI 
P PO4 
dissolved 
(µg/l), LT 
P PO4 
dissolved 
(µg/l), 
BY1 
P PO4 
dissolved 
(µg/l), 
BY2 
P PO4 
dissolved 
(µg/l), 
BY3 
P PO4 
dissolved 
(µg/l), LV 
Nemunas 
River mouth 
(LT) 27 May 5 <6 NA NA NA NA 
Nemunas Border (LT/BY) 28 May 48 41 49 NA NA NA 
Neris Border (LT/BY) 28 May 9 4 10 NA NA NA 
Daugava  Border (LV/BY) 29 May  53 NA 54 NA NA NA 
Daugava  
River mouth 
(LV) 29 May  35 NA NA NA NA NA 
Lielupe 
River mouth 
(LV) 30 May  29 NA NA NA NA NA 
Venta 
River mouth 
(LV) 30 May  16 NA NA NA NA NA 
Gauja 
River mouth 
(LV) 30 May  16 NA NA NA NA NA 
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Nutrient concentrations of the rivers Nemunas, Neris, Daugava, Barta, Venta, Lielupe 
and Gauja, sampled on 18-21 November 2013 and analysed in the water laboratories 
of Finland (FI), Lithuania (LT), Belarus (BY), and Latvia (LV)
Total nitrogen
 
  
NTOT  (µg/l), 
FI 
NTOT  (µg/l), 
LT 
NTOT  (µg/l), 
BY 
NTOT  (µg/l), 
LV 
Nemunas River mouth (LT) 20 Nov 2500 2300 NA NA 
Nemunas Border (LT/BY) 19 Nov 2100 2300 2100 NA 
Neris Border (LT/BY) 18 Nov 2000 2200 1940 NA 
Daugava Border (LV/BY) 18 Nov 1900 NA 2000 1950 
Daugava River mouth (LV) 21 Nov 890 NA NA 980 
Barta River mouth (LV) 20 Nov 2200 NA NA 2320 
Venta River mouth (LV) 21 Nov 2600 NA NA 2700 
Lielupe River mouth (LV) 21 Nov 2700 NA NA 2700 
Gauja River mouth (LV) 21 Nov 1400 NA NA NA 
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NO2 + NO3-N
 
  
ƩNNO2+NNO3 
(µg/l), FI 
ƩNNO2+NNO3 
(µg/l), LT 
ƩNNO2+NNO3 
(µg/l), BY 
ƩNNO2+NNO3 
(µg/l), LV 
 Nemunas   River mouth (LT)  20 Nov 1900 2000 NA NA 
Nemunas Border (LT/BY) 19 Nov 1400 1500 1501 NA 
Neris Border (LT/BY) 18 Nov 1400 1400 1640 NA 
Daugava Border (LV/BY) 18 Nov 1000 NA 1239 1040 
Daugava River mouth (LV) 21 Nov 390 NA NA 400 
Barta River mouth (LV) 20 Nov 1500 NA NA 1560 
Venta River mouth (LV) 21 Nov 2000 NA NA 2010 
Lielupe River mouth (LV) 21 Nov 1800 NA NA 1870 
Gauja River mouth (LV) 21 Nov 800 NA NA NA 
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NH4-N
 
  
N NH4 (µg/l), 
FI 
N NH4 (µg/l), 
LT 
N NH4 (µg/l), 
BY 
N NH4 (µg/l), 
LV 
Nemunas River mouth (LT) 20 Nov 14 21 NA NA 
Nemunas Border (LT/BY) 19 Nov 51 110 70 NA 
Neris Border (LT/BY) 18 Nov 15 43 32 NA 
Daugava Border (LV/BY) 18 Nov 90 NA 100 118 
Daugava River mouth (LV) 21 Nov 22 NA NA 30 
Barta River mouth (LV) 20 Nov 33 NA NA 42 
Venta River mouth (LV) 21 Nov 11 NA NA 27 
Lielupe River mouth (LV) 21 Nov 42 NA NA 70 
Gauja River mouth (LV) 21 Nov 13 NA NA NA 
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Total phosphorus
 
  
PTOT (µg/l), FI PTOT (µg/l), LT 
PTOT (µg/l), 
BY 
PTOT (µg/l), 
LV 
Nemunas River mouth (LT) 20 Nov 80 66 NA NA 
Nemunas Border (LT/BY) 19 Nov 87 80 110 NA 
Neris Border (LT/BY) 18 Nov 74 72 106 NA 
Daugava Border (LV/BY) 18 Nov 110 NA 146 127 
Daugava River mouth (LV) 21 Nov 48 NA NA 52 
Barta River mouth (LV) 20 Nov 24 NA NA 27 
Venta River mouth (LV) 21 Nov 40 NA NA 44 
Lielupe River mouth (LV) 21 Nov 49 NA NA 52 
Gauja River mouth (LV) 21 Nov 52 NA NA NA 
 
0
20
40
60
80
100
120
140
160
20 Nov 19 Nov 18 Nov 18 Nov 21 Nov 20 Nov 21 Nov 21 Nov 21 Nov
River
mouth
(LT)
Border
(LT/BY)
Border
(LT/BY)
Border
(LV/BY)
River
mouth
(LV)
River
mouth
(LV)
River
mouth
(LV)
River
mouth
(LV)
River
mouth
(LV)
Nemunas Nemunas Neris Daugava Daugava Barta Venta Lielupe Gauja
µg
/l
PTOT
PTOT (µg/l), FI
PTOT (µg/l), LT
PTOT (µg/l), BY
PTOT (µg/l), LV
45Reports of Finnish Environment Institute  38 | 2015
PO4-P
 
  
P PO4 (µg/l), 
FI 
P PO4 (µg/l), 
LT 
P PO4 (µg/l); 
BY 
P PO4 (µg/l), 
LV 
Nemunas River mouth (LT) 20 Nov 56 NA NA NA 
Nemunas Border (LT/BY) 19 Nov 65 NA NA NA 
Neris Border (LT/BY) 18 Nov 58 NA NA NA 
Daugava Border (LV/BY) 18 Nov 62 NA NA 47 
Daugava River mouth (LV) 21 Nov 38 NA NA 31 
Barta River mouth (LV) 20 Nov 12 NA NA 6,6 
Venta River mouth (LV) 21 Nov 28 NA NA 18 
Lielupe River mouth (LV) 21 Nov 38 NA NA 29 
Gauja River mouth (LV) 21 Nov 34 NA NA NA 
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PO4-P dissolved
 
  
P PO4 
dissolved 
(µg/l), FI 
P PO4 
dissolved 
(µg/l), LT 
P PO4 
dissolved 
(µg/l), BY 
P PO4 
dissolved 
(µg/l), LV 
Nemunas River mouth (LT) 20 Nov 54 40 NA NA 
Nemunas Border (LT/BY) 19 Nov 59 48 58 NA 
Neris Border (LT/BY) 18 Nov 51 39 54 NA 
Daugava Border (LV/BY) 18 Nov 57 NA 61 NA 
Daugava River mouth (LV) 21 Nov 36 NA NA NA 
Barta River mouth (LV) 20 Nov 11 NA NA NA 
Venta River mouth (LV) 21 Nov 24 NA NA NA 
Lielupe River mouth (LV) 21 Nov 35 NA NA NA 
Gauja River mouth (LV) 21 Nov 28 NA NA NA 
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